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fcjSjteiitf ffiYbyy gA^bj^^ -cfe-s led? 
t-w-^^h • y — k w ^i— d - K<ojtean» » 

ft tt (RE, ■ . Sm, ) , (AUGai-„)»Q 
, 8 : Cef feD, JLoLED^yT^ibW^ttfi* 



2 

92*038* ^-f;*— K. 
[SM^S 5 1 BfifB^-^ >C V^flWaaRffiDttO^ LED 
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3 

■fz&ntmt mittf v g -A^{b^i¥^fr r-fc z> led? 

y-ft. KLED^yT^iKL^UlJroTjae&Jx 
TI83lfirf-S«3WS^r^sai»MJIBS:1IIMEL EDfy 

-r5^3t^3j— Kffeot. BulELED^^T'li, $g 
It***-? V frit 4. 0 0 nm^Cj 5 3 0 nnKO^fettt"— 
*St»«8>feU flM Bgjfcftra (RE.-, Sin, ) 3 
(AU Gai - r ) s Oi a : CeT-fe !^ loLE 

D^y^e>o53teRwa3tfl£»»e>o*w:, awe*— A-K 10 

SBW^iSii-r 5 3 i I- <£ o T efcR*«383t PTfiE* - 1 «: 
4«R t -T S**^ *~ K. fc£U 0^x<l, Qg 
v^l, REI1 Y. Gdfl>fcgjR£;h,&4wfc< jrfel 

BW<0#»*IMi] 

[0001] 

[«Wro*-f-5«tffi$WH *H^^fi, LEDf^^ 

#*-f W>r-9 ft if JcfiJffl SJbSa**'-* him 
£>>9. mz&ftM J ?-X'&>ZLED'?-yyfrZ><D&?ie&& 20 

[0002] 

im&D&ffi] mt?4 K (WT, L E D h fc V > 

^t-KtuRGB 

#4 J— mtd^V ^RGB© 

[0003] «3t^>f ^- Kiiteffl £n5>&im<D¥m 

[0 0 04] L.*»L*36S&, §&t4T'<*— mftfufc* 40 
it 5 RGB* if asS8#f5TtBft#L EDf 7/ 

omst?4 KSr-t*v€*uB6ffl-a:^a «WCV \ LE 

ftS;fcs„ ¥«M^fefo5LEDf^^ so 
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jflSftfcO, feW*Sffi*3Eft:LXU*5. £<bl-, LED 

[0005] tit, *tliSiAfi3fe(C LEDf 7 :AD|g 
¥5-15 2 6 0 9-5§-£r$B, ^¥7-9 9 34 5^ 

WSI^-f h'lc J: ot, 1 «g|GD LEDfy 

V >T Sfe*Jte 4f ffe<03B3tefofc»3te r. i: a*T*# 5„ 
[0006] A##j{a±. ^>feg(733i^/v^— K=¥ 

V y y°tf±£ V » L E D y 7°% D — K 7 1^— 

KJt foixfc* y y±f£ if t=EBf 5. LEDf^ ^tt, 

t-eM'iXll!fi<)(C«$*5„ ^LT, LEDf ^ 

zms^-zmm*—^ hsww; if l ed^ y ^»p> 

[0007] LEDf 7 7^>&OX3ifc«nRJHafe 

ifir-f«>ri:^T-#5„ rjxb^^^l- Kf*. S 
v^Tt>-|-^J»teCS:3B3t*-5IB3ty-f*- Ki-f «C i: 
[0008] 

«3tife». «bt«isi-* e>icia*», «m 

[0 0 0 9] L^L**St>v SS<©SV^<Dd>b^^SE 

f£\\ Sfc, LED^yTWfflkiiffiKL-nEBStt*:* 
3t#»4. *Jft*J:9t>#5l3 0fflW s e.4 0«tCtJW3iBa 

D5 L y7*Srfl5^/i'=¥— KW-V yT'Sr^-TS^fr 

fc»^Ci3V^TH:, LED^-y^^^3tbfc3>fe755^m 
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^m\mnhixtdMk%m-t. led^^p^^ . 

KI4. -^{^l^e-zP KlcttfflteftTM* > 

[0 0 10] 

[«W&*^5fca<©#Sl *SBSW0>BI#8 1 OS* 

WXtitzmttZtiZJ >-)-— • y— Kt, LEDfy/ 20 

mi^^> V • V - Ki>fvt- • y — KCM< 
£ t>-«5SrSEBH-5*— ^ KSFBWt Sr^T*-*. L E 
vrfay&it*^? h/M4, 4 0 Onm))^ 5 3 0 nmte. 

jfcgte (EE, - , Sm, ) 3 (A 1-r Gai - 5 
Oi j :Cet^. fcfd'U 0 :S x < 1 , O^yg 
1, RE a, Y, Gd^ibjl^^n-5^< ^jklSg 30 
ftrS^LED^y^bro^U^^W^^ro^ft, ^ 

[0011] 3=fc, ^BW<0»*«2to«3fe^-f al^- K 

fflu Sfcic, flBsftssoK*^*— ki4, wmm 
m, ^TKdr^i, ayrii, v-y =>->^tm^ 

[0 0 12] SfelCf-fc. *IB^Kcof»3}t«4tC|E«tt- 

tf&m.\.x\^mmmtw\ imhwstjbi *tv >s„ 

[0 0 13] a|K»W<Oflft*«5<05Bt4»'-f ^—K 

14, a— r^V^l-, *®«>^LED^:/-{i)(;i, 

[0014] $ #3§9!w3«#JK6lc:iE«H- 53B3t 
y-f^-KI4, L ED?- -yyt*— /is Vmtt&ft-T 
5„ LEDfy/lt *f-y79'< ^LEDtfJMffcftCaE 

gg-frT^5gg%jj£ g{fc#y ^A^fb^^ai^ ^-r 
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{cS^SixT^-rsm^^WLTV^,, LEDf 
yZf<D&%*-^.9 K/K4, 4 0 0 nm*^lb5 3 0 runic 

(RE. - « Sm, ) 3 (Al, Ga, - v ) 
s Oi 2 :CeTfc£o tctcU 0^x<l, Qgyg 
1, RE (4, Y, Gdfr&mteftS^fc^-blg-e 
&^LED^yy/{>>6)©3£Rt)^3tflt*»f><DJt{4» ^ 
— ^K$B$t£igi!l/T. efe^A^3tpr«eTS>5o 

[00 15] 

*3fe^/M^* s Jt*»^V ^ L E D 

[0016] KKfflt L 

EDf^7*i LTi4, 

1 . LEDf7 ^C05l3t^to)SS»JWroffiffliC*|- LTgc 
SLTV^ri. 

2. m^^JS)®$-(±-^^l±i^tf5o{c-H>^ 

1. iis*tt»c»i,Tv^iiasa!*sjx*. ^ic, sn» 

2 . 3S3lS(ff - 1 «?Sfe5rf ijffli" 5 fc«6m^TI4* < # 

3. u^^m.vxm&m^h^^M(Dmm^mm^ 

[0017] zn^cDm^mtz-rh^t \,x*msem 
h/w^^-fe^^^Tfe^-fey -7AT-f+s^n^-Y5' 

Tfc-5„ wk. mfflt&it&mmfcb lt i n g a n 



(4) 
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#nncA<-ScL-o»* 0 ^fc, -fey <7J»x-i-mzi%tL 

-tZOkytk I n G a NW»fe3tcD«-&«, iKfeteO&V^ 

[0018] JUSttWMS*^^- K«>-W*BI 1 
U f yy^-f7'LED©<DBfiSiaS:ia2(c^ 

■To fy^-YAED©gft2 0 4F*)Kg{b(/y 
^gffcSrfHl/^L EDf?^2 0 2*^#=¥->«JB* 

T£$|lS:LED^y72 0 2 0^«ffi e>*L 

^®ffi2 o 5 ktttvztim&mz.mtzitxibz> 0 

(REi - „ Sra, ) 3 (Alv Ga, - » ) 

r <d j: o tm%?-< vicmti&msz 

«riiaotLEDf^7"2 0 2&3g3fe£-t2N5„ L 
ED^y7 , 2 0 2*»b<D383t2;, ^co^TticioTSbe 

5„ 
[0 0 19] 

*xfc-f y h y 9* • T;^-9M, • XT— *y 30 

[0 0 2 0] :*9INB»;33V'»-C>f y h y <7A • 7^5- 
• #-*y bl&9&tM^\a^cfflfrz>i><ok 
U -f y h y ^ACO— *&fc5M±£f*:£, Lu, Sc, 
L a , G dSO!Smd>?,!i5» *»?>atffr<&£l»fc< 1 1> 
l-cx7>7GilftcB&U *>SM±. T/U 5; = 
3M±£ft&, Gat I n©fPBxd»*fcl4ii9*-l?flKi- 

[0 0 2 11 35U4$L< fit. (REi - , Sm, ) 
3 (Al.'Ga.-.lsO,! : Ce (fit, Oix 40 
<1, 0^y^l> REfi. Y, G d ;$>P>il#l£*L34> 

dS«feB3^{Cfc5®^-. LEDfy^f><D«3tt, 7 

a- Y>vx*^*ik%m^<n<Wtkft^jv\!&&* 
aM1-*i6MS^*>«o Ufc^ot, 7* M^^-trf* 50 
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wJi#<^l;iLED^y7 p £rMC;i«\ 7* h/u^-fe^ 
1 » L 2 ^12 L E y y , frb<D%ffi& 

ffi*imt£ia$mmk istcffifizomytyj*— Kt u-ct 
ft**, ^y^y^^ifiijcuflg^-ttrt^ 

[0 0 2 2] £<bfc, 7;*- M'S**V***f*W>£^r 
— ^K^<D*®Rija»bLED^y7'K:faa»oT7* h 

•C5M»i«f£*Si«< ^5 fc^Wrataw»6w*5h'a|»Srft 

[0023] 3|£gg%W( D%^^^-— KtQ 7^- h^S:^ 

iagL-CiE«SnfiBJt!tS<!: UC (E e) =3W- cm 
' 2 ELhl 0W- cm" 2 SlTl£$S\,*Xi>$i&mz+ft 

[0 0 24] 2M^^{cffl^e>ix37 ;i l- H^^-^-fe^ 

l24C^rr«t 5t', Sb®X-<^ K/WCOt 0 — ^5:45 
0nm#jffid$-*5^tj) s -C#5 o ^*t°— ^t> 

m4iZ7MrXoi^ 5 8 0nm#ifi:i)i) 7 00nml 

[0025] «K©l*mHi®7* h 

/w?^-fe>-^^*«. ftA^CGd (X/Ky-!7A) 
Sr^TT 5 rirtcj;"9, 460n mRJiWftiftW 



C5) 



2 9 2 7 2 7 9 



10 



%&t,i.£Mt£i§&^ g d <Dmm&^ < -r-5 ^ t xm$. 

-C#-5„ GdriSifflD-f »fe3tf-<t57 

[0 0 2 6] LA^, hffimZ#t^tz4 v hV 

A 1 <£>-SB£rG a T*e&-T-5 CI b T«jfeft/65$lj&ftfflJ 
Idv^h-fS,, *§1*«>Y©-*B«:G d T*g&-r<5 

[0027] A15rGa WHftS-ti:3»£\ 
fg^feSSr^itLTA 1 : G a = 6 : 4frb 1 : 1 <DW\ 

Gd-eH^-T2>ri:«Y : Gd = 9 : lj^kl : 960^ 

m<ovcmcw&r^b*m^<. 4:1^2:3 

0*Hffl»::Rj£*-5 r. t » J: U \, G d — cogm^s 
2 ft&fcSWyc* < < * 

5„ Gd^«>BjW«6t"J6iLh-e«t, 

r>A • h^#3fc#W?fflfiS;(DrtY : G d = 4 : 1 

— Kt-r^rt^T^^o fc*3. Y:Gd=2 : 3 «fc 9 



10 



20 



■ttmty'Cjr—Fk-rzz.k&X'tZo ce<^ 

# ({■&) (i, 0. 0 0 37)>ib0. 2^t$*5itC 
± 5 ti*t|g)t®ffi^5 7 o %£Lk £ #6. (#33, *B*8S 

jteWStt, a = o. o z<r>i&ym<Dmjmmz:i 00% 

t Lfc»£lC**tt53B3teWK-Cfc-5. ) 0. 0 0 3*1 

mm'p-rzztTimmtmTu 0. 2x<o^ 

5„ ) 

[0028] *R56W«>2a^i* = iJ£ro7* M^* 

fe^ie^jj-Wi-ra - 1 i^^imx-ib^ 254 

nmt3 6 5 nm%i?OH R*S^te{J<^£:'jaj££*x 
■f 4 5 Onm^iift^iriOWfe^LED^-yT'Tj^CO^ 

[0 0 2 9] «lii, *gS^^{cfflV^P>tL57^ hvv* 

*i, ffliJ^*#<4, 4 6 0 nmOW^3t-eSlj® LTSiiiJL 

[0030] 
[ill 



7* h;^^^>xm3tff 

CD £ f& 


CIEfcffi&& 


19 & 
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ENG 


X 


y 


Y 3 A UOtc : C e 


0.41 


0.56 


100 


100 


Y 3 (A la.eGae.4) 5O12 : Ce 


0.32 


0.56 


61 


63 


Y 3 (A h.sGae.s) sOiz : Ce 


0.29 


0.54 


55 


67 


(Y 0 .*Gd 8 . 2 ) 3A UOi 2 : Ce 


0.45 


0.53 


102 


108 


(Ya.eGda.ii) 3 A UOi 2 : Ce 


0.47 


0.52 


102 


113 


(Y 0 . 4 Gd 8 .e) 3A l 5 Oi 2 : Ce 


0.49 


0. 51 


97 


113 


(Ya.gGdB.e) 3A UOt 2 : Ce 


O.SO 


0.50 


72 


86 



[oo3i] ^btry ^A^Mffl^fcLE 

=^•7 .A • #-*y Mlbt& (YAG) (C*±|g7C^» 

■y-ey^A (Sm) Sr^$i±-fc7* h/w^^irv-x* 

[0 0 3 2] IW^W h^^^-feV^.^*^ 
Y, Gd, Ce. Sm, A \ RXfG a <DWM t LXmt 



Y, Gd, Ce, S m<Dft±m5^*i\^m^UcX-mz 

tmvitmmzmstx'm: i,tzi><D&m& L-c#?>n 
zmmitvob. mtT/^^~'y^ miktf>j<yj±b& 

^ t fl 350~1450° C«0?agg5ffl-e2~5 

^lt. gfc#, smi-^a-rrt-m^ 
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[0 0 3 3] Sm^^-T5 (Yi , Gd. 

Ce, Sm, ) 3 A], O, 2 Hkftfctt. Gd©tfi 

jo, ndT-<W&®$tti:«:, 4 5 0 nm«ffe)ti:i^ 

usa. (2 5° o \z&v&mgs&amiz.*trz>* mm 
yt&v&m (2oo° o icsn-tz&xmi&omztm 

(%) ftUV^o ) 

[0034] SmCCrg-^SliO. 0003SrS0. 0 

s (nms^asefm^ 6 o %w.h t & <o m^. u \, 

(-©TLT<-5o 0. 0007=Sr^0. 0 2(DffimX 

ttmaemttt 8 o %sx±t * *» » t»s lv \ 20 

[0035] KfC*JV ^T-COJ: 

5fc7* h/WS^ir^libfcfcli. 2«i«Jbcr> (RE 
1 - » Sm, ) 3 (A 1 , Ga 1 - T ) 3 Oi 2 :Ce 

*j, Al, Ga, YSt>*Gd-^SmCO^fi^W<C5 2 
m^HUKD (REi - , Sm, ) 3 (A 1 v G 
a, - » ) 5 O, 2 : Ce7t ku?^t>7f*#5r 

m&mmmm t vx h%mx-% 5„ 30 

[0 0 3 6] 

(LEDfy7"10 2 > 202, 7 0 2) 
LEDfy m l (c^f «t 5 fc, ^e— /v Kgftt 1 0 

^LEDf-yytit, ■£})'}J»X°ttm&tl1t'(yh>)'? 

(-jKSC I n i G a , A 1 k N, (fib, 0 
gi, 0 ^ i , 0^k, i + i+ k = l) t LTH:, I 
nGaN^WftWfafrV— T'StLfcG a NSrife*, « 40 

MOCVDS^^i^SSiilC I nGaN§©^!M 
»3fcJB£L-C?BfifcS-t»:.& B ¥3Mfcc9»i£i: LTIS, MI 
Sg^S\ P I N^^PN^&i*£W1-3^&tm 

Tft, LEDf -y7°COS14)l$r I n G a NcOl£— SO 
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XWm-tZZ.h&X'ZZo 

[0037] mikxi) ^J^mt-^m^mw^^m utM 
-s-, *mfowmz.\tt7T'( j r. ^t*^/K sic, s 

i:!WiU\ CtOif-7r-r-^»S±f-GaN, A 1 N 

e, Se, Te, cm&ftgMMrZ - 1 * U \, 
Pg£fb#!/ **¥**«^S-B:<5»£tt, P 
SK-^K-efcSZn, Mr, Be, Ca, Sr, B 

pgj K— hSr K— 7 e L.fc^Jt-Cf4PS{bUc< 
V>„ ^i/5 L >-^if{cii!)P§!i¥*ft:S;tJ'NM^^co 

[0 0 3 8] JJcK. ^Rg^tLfc^^^^N-^?:^ 

v KWiJSffieBfiDIKBHr?-*^^ icj; "9 ^ft: 1 ? 

g I v t\-fi\c£^xt7^-&&\<9*m 

^t^f y <7 A^fb-^iHS^-efc^ LEDfy 

[0039] ttmWn&fty^*- Kfdjo^Tfife^ 

0 0 nm«±5 3 0 nmOT^ff* L< , 4 20nmH 
±4 9 0nmttTOO»SLV^ LEDfy/i:7* 

SfcfelCtt, 4 5 0nmiy.±4 7 5nmOTz)^?)(Cjf 

h A^rEl 3 ir^cf o 4 5 0 n m#iS}- fc— ^ $-^po|g* 
aSLED^y^feCOSDtTfet), 5 7 0nm#fflCf 
— 9 *%rr>mtfr LEDfy7jiJ:o TJSjB $ ttfc7* 

[0 04 0] A^JCtt, 7* h/U5^-fe>-^3feft5>S 
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y ^Aatm^-rv-^^'j'^y ?at/vs 

«>. 3» <£ < UBim^Wi.^^^ Kfc if t -r 

[0041] 10 

(2g®t£SM-V-l 0 3. 2 0 3) 
^«tt!7-f-Y— 1 0 3, 2 031:1X11, LEDf ^ 

102. 2Q2<ow&h<n*~^y$^ 

Une^girL-CfiO. 0 1 c a 1/ (s) (cm 2 ) 
CC/cm) «_b$S#*L<, J;<3^L<t40. 5 c 
a 1/ (s) (cm 2 ) CC/cm) JiLtr-feSo * 

£L<tt, ^>10 w mJW±, <I>4 5 *imJy.T-C*jS„ 4$ 

mtt. 25 u mRh)S <fc t) # £ b < » 383fc®fS-^V >S 

EDf- -y^ioW&t, -O-t—- y-KR^j^yh • 30 
[0 04 2] 

(-^£>h • y — Kl 0 5) 
v^yh • y— Kl 0 5 t UTii, LEDf->yi0 2 

^Il©iw^yt-- y-K*LEDfy7'®#sit 

fc, v^h. y — K±©*y7^|cLEDf ^SrlE 

ff-T'S r t SrESlh-r 5 Z. t &XZ 5„ 
[0043] LEDfj'7 , 102iv^yh-!J-Kl 

rt*5-c#5 0 AfcWfctt, =cjJ«*'>«ffi, T^y/Mft 
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{dLED^s/^Eg^ix^^^h • y— KoaSSr 

■£?<F>mmm.£iz. o. isk±o. ssm^si 

ht3 0 0« Q-cm^Ta ? £f£lX, J:9$f*L<«» 
3 u Q - c mOTT*5. Sfc. vi>yh-y- K-tK 

tb^> 0 mmta-i, 0. 01 c a 1/ (s) (cm 2 ) 
CC/cm) RJ^W£C< L<ti 0. 5 c 

a 1/ (s) (cm 2 ) CC/cm) £LkT;fc5„ Cih, 

[0044] 

Ofw-— • y— ki 0 6) 

• y — Kl 0 6i:LT{±. -v^h • y— Kl 
0 5±.\zMm£titzLED^y7°l 0 2 £S3gg£ixfc^f 
W&.y^'Y— 1 0 3i:c7)^g5)|:ll]^t(^r*fc5o -^J" 

wm&. -Y~-m±&im i/«ev - j; 5 Eg-?* t 

ixsi^ox, -^w— • y — KcD^-T-V— jj?^^^ 
y-c -Y- 1 <Dmmm<D-®.£ ^«t4§r#it ur 1 . 

6 S W± 1 0 SJWTtfW S LV \ 4 • y — K^^fe 

t i < v *>5v Hl^-cro-f • y - K£-?g/&£-tbt 

SHc-r>^— • y— K±8i5co— u&mzz.bizx^xm 

f&£ltXh$ki<\ $^5^14. -fvt- • !) — KSrfTfcSe 

coaW t S8BBS S Srl^^ffM ^ *5 r 1 1 t?# 5 0 
[0045] -Y • y - Kfcfc, 8Wil4!7^ -V— T'fc 

*#6Wc«J!(ffi0ti: LTtt, 3 
OO^Q-cm&T^U, ±'9« : Sb<l43yQ 

(4, 0s. a. ®cKom. tKKvm&xm* m&j v 

[0046] 

(n— x-O-^Bl 0 1) 
*R^^i^v^t 3 i^^.^-7 L '^>ySi5l 0 1 tit. 

KSC*t 104t (4giJ(C^ ^ >- h • y - K<D* y 
tt btlZ h<OX*> <0 L E DT v-7<rm%*%&tZ> 7* 
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15 

mm. ~>v =>—^?£ ¥<mmmz.mriKmnmf!a*?m : ?- 

[0 04 7] 

(■=&— /PKSBttl 0 4) 
U-TLEDf 7^1 0 2, ^®t4y^-¥— 1 0 3, 7* 10 

A- KSWli, -«fcf4»JI&S:JBv ^TJBfife*** r ir 

->v KKiaawM«^rtr s*5 r i: ± o-c l e d ^ •> ^ 

£ jjs-e# 5 0 KfcSfc, 10 4 ZMMom 

ss„ tot. 0 4ammmvfdim 

Xi>£\<\ *ft*«JlCI4, [£bW>X5^c, DflV>XJ»K* 

illcfflv^ix*. *&K^ l«BtUia!iD*.T*e— ^ KSWt 
tf>{ct)7* h^^^t ^S3fc#S^t$t5C J: t)-e 30 

v vrMftS-tt-cb Av v *S%«{C^JoV vc*— /u hW 
(cfc!^J^l^J^W£*3;:£t4, 3Bt®M5fl!fc>> 40 
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* h/i'S *ir v^«36ftaofeSS«SiJ £ ft* - b I4&V \, 
3 0 n tn«±m 3t^^lT?*5m»a!MR3WS:* 
[0048] 

2HSBfiK©«3t^ ^— K£ L E D«*BtC*]ffl Lfc* 
^ RGB Sr WEfixSBfrr 53Bt^-f KflSH^ 

fc*ia4, RGB ^— K*-CTi*hfll 

»4&3-fCfc^Tf4, RGB^fe^y^u-Af^Ctt 
**Sfet-LED36*S«>aB-r5*iai J W&fff-«to-C, R 

<^?ty-r ^— K«x RGB (D&WtV-j 3r—Vbbh 

[0049] *«»W©5jBfey-f KSrfflv 
LED^^ISrlllStC^i-o r (DfliZ) L E D^if^gtt, 

(4, xjsgS^^OlgJfe^ ^-K501 O^-S-r h y ^ 
^^iiflClIEeLTV^o r©|l|tfCLED^^€r«Bx. 
S^^gl4, RGBO^y-r^--KSrlix./<CV\ r 

>f Kffl<0«SBlHBS-C. L E D«*»*ra!rC# 5. 
[0050] L E Dm^sii. SSitHlBS-CfeS jfcfrisl8& 
^iftm^t'g^^^o »8HilHl»*»P>©Ui*-'-«/u^ 

lEHt^^-Cfc^RAM (Rand om N Access. 
Memory) 603 t. RAM6 0 3lC|Ett$tta^ 

—fifrb* led^6 o Ko^n^jxcomity^ * 
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•rzvamm®& 6 o a 1 . RMKugng 6 o 4 way? 

5 K?-fV«-6 0 2 t ftfflf^LS. Pg»JfflllHlSS6 0 4 
14, RAM6 0 3ic|E1t$ix-5^— ^*^LED^^§§ 

6 0 KOfgft^ ;4— K^ytr^HBSrSOtU-C^^-erS 

[005 1] Lti^t, 6Hffl(DLED*ij^(4, R 

g b ©7;^ 9 bwm. \3imm&zffimt? 

[005 2] *R5BW©»*^^- Ktt. 
-Y^--K (W) £LTII|9<d£d<, RGBfc-WCTi* 

@4 , 9 0 0(i, LED*^iD- $B£r*L9 0 0755— jf& 
*?:1S^5o rroLEDS^Ii, raN§K&-?ft>S£ 

✓-^u* <fc o-Ct* OM^sft^-Brtg*^ ^ W 5? 

iBflfc7*— ^— 8E**gkT?*>SRAM (Ran 
dom, Access, Memory) RAMidfS 

?4*-Y*MtoZttYJ<<'*~-k&mX.Z. fcff 
MrZo efe^co**5rff5*^»±, RGB# 

wtr**— Y&tiirrz'Vi'Xia&D'Vi'XiB&ts. 

[0 0 5 3] Lit^oT, SfeR5S3t^>f ah- KSrMS 40 

WiB&i: LTC PU£55"]i£{iiix-£ C ia«* U \ VSm 

Y<D Y^J^—lcJJjZtxX Yy4'<-*^ yf- 
Y?'('<—ft*>\z.tj:Z>b&&&ft1ty'< 

[0054] 

immwrnt*'**-- 1 

mt vxmm smiBs&vx3&tZit&z.b so 
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yt?* Y^m^^itmwm<owsm^it l-c\ *mt* 
yijK««!*ixfc«*^ a— Y<vmi*:mt#4 y 

m b LT& 5 o SBt^-f KS¥Sr 2 otUiffl^ VHx^p 

^it^-Lw^^miiijic^st^fis < if tciaa 

U ajEWSBtt* *S ZbX£<0 ffifStt^v * 
tfo Lfcz)5oT, LEDa^»^®a7i<>f|CJ;i9ga 

[0055] 

^ffimmomyty-tir—Y^ ei 7 sc^-t- ^ 51-, st^ 

-f ^^IrP^^eRicomv— h 7 0 6 (r^W$-ti:S„ 
*>5V >-y-^Bti:*Jc«fcSLV- K 7 0 6 \zmn 

Bfc£fttZ^<&PmWD&mmR7 0 3rtCLEDf 
7 0 2?:@^-r5. LEDfj/ytitft^-VtO 

^'>«tti t ?gr^g^ LLEDf'5'7'7 0 2 d«0Mt3*l 
fc^«SS7 0 3±^?E*$-fr-5 o r5UX@^$ttfc 
LEDfyT*^ 7-^ V/M4^*K7 0 4 
#v<8tfli^i:*T«$nS„ 0 4 CO— ^Wiffi 
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ffi±{«:'bKW*l$t7 0 5?rsS:it^5t^»Sr(^-h$-&T& 

^3j5t?#5. msai^stt vxmm-rzm&t, m& 
v\, 

[0 0 5 6] 

m^tm^t \,XWt^—7lfiA 5 0nm, 2ftHH3 0 n 
mOI nGaN^M^til-lV^ LEDfy^ 
14, ac***t^-7r-fT»tEJ:tTMG (MM^vV- 
tf»9J») TMI (MM^yU-fV^a.**) # 

My h#*&=^ y 

LTS i H 4 irCp^Mgir. SrSJDm^SCLirKiio 

mm&zm-zmttfv vj*T;i>a~vj**mtex-thz> 

^ * h« i: . P^«14*^r-f-5 777 KJB i: 
f»3nmffc'!) 1 ¥-i^#F#£i£i £*t£>/ > K 30 
I n G a N»i5tti« Lfc, Ofcfc. 7 r -f 

7T/li:L.-Cfc5„ Sfc, Pg#^#«, J$flg%4 0 0 

[00571 zlv^wzx <o PN&mmm£mm 

LTLEDf y 7frBffc£-£tz, 

[0 0 5 8] iS^ s/^rbfc^Ky— A<D^S8{C 40 

^f*ii£S# 3 0 « m«^it'!7^ "V— stf^-TV L-m 

[0 0 5 9] -7j, 7* h/^tt^Xgtftm-t. Y, 
Gd, C e <Difc±m5t^*i\&ma)£Xmz.®m bfct§ 

5„ z\tUZ77 77 7>b VX7-yitT^*r-yJ±&m& 50 
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L-CiTOlcjgaX S^tp 14 0 0° C«JjBK-C3 WflBttS 
#B8, $a®, ««fcttSrau-CJIgRg$*fc„ 7* 

(# h*y =^a) -e^j2fi«^^tLfc^ y h y ?a • r 

jVS. — yMmUfok LT (Yo . a Gdo . : ) , Al 

o. 0 3-e^ofc 

[0 0 6 0] im.&tlfz (Yo . s G do . 2 ) a A 1 
5 Oi 2 : Ce3bfcte8 0fi*g|5, x#^fv«I10 0 

M£P£J:<*&#LT*7y — t ^-tirfc rro^y- 
SrLED^^^BHS^nfc-^^^ h • y— VlSOjiy 

a^3*Lfc*HB«T i 3 o°c i Nr(WT3iifk*-e*„ r. 5 

ULEDf5//±W$ 1 2 0 «<7)7t hA-^-feV 

=>— "r^y^max LEDf?7"i:W»ot7* 
14, JI63. 5W/cm ! T'$>ofc<, ^O^, Zbl^LE 
RO»Fi!EW>e>ff»t5 Bfcn^e-yv Kt&Wi: brig 

<t 9 ■ : P^15Amfeo{?< LTV Nfco 

[0061] Lx&bfrfz&&M&mit*!mtmft 

fe^-fe (x = 0. 3 0 2, y = 0. 2 8 
0) , feiag8 0 8 0K, Ra (^feteffiifc) =8 7. 

^{4 9. 5 1 m/w t Sfefl^M-efc-ofc. $ (b (i#^r 
L-r?aS2 5*C6 OmAll, rH^2 5t2 0m 
Aiifl:. ia^6 0 < C9 0%RHTt?2 0mAamw#l* 

m&mt¥4*- vh.m^<m.\zm^^h-hmmx 

[00 6 2] 

7* (Yo . 8 Gd 0 . 2)3 

Ah O. 2 :CeK (ZnCd) S : Cu, Al t 

Lfctw(4, 1 1 fflsic Lxmytv-c a-— yvm 
m*&&mti.x\,>it 0 

[0063] ztux &*m*<o&ytftbfkm*iz.n% 
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L.X^it7kft&Z\,VtftmmfrbmALti*.ftlc£ 9 

0 mAifilt. ?aS6 01C9 0%RHTT-2 OmAiimtO 
#^m^*Sr*^J 1 t 8 C^rT. 

[0 064] 

(3»)J2) 

LEDfy ^coMb^l^f 1 J: 9 t> 10 

I nW-a^fiSrtf^L^Bfet— ^^4 6 0 nmi Lfc 
ism^* h/i-S ttisx&ie&t LTlttSW l J; <9 h 
Gd<£>£*fi£l#^L (Yo . 6 Gdo . 4 ) 3 Al 5 

o, 2 : c e t vrzw\-i-3.m&&n tmmi^x^yt^ 
[0065] ^5 \^x%h^t^^m-mmwsmt 

^tl^'ft, (x = 0. 3 7 5, y=0. 3 7 

0) , fe?aK4 4 0 0K, Ra (.Wl&mmO =8 6. 

Srl00%i:L100 0B#fyMg^!c^3^^£- 

m^tz* mmmm h 9 8. 8 9 wi*,^*^ > 
rt«f#fc, ^oi^SS^Jcop'^- h^^^^-fe^ 

h^vsr. hi i o (a) . (b) . (o ic-wen 

[0 0 6 6] 

7* h/W^^-fe^^^^^Ys Gd, CeW#±^5c 30 
5gf^Dx.SmS:^W$-tir (Y 0 . 3 , Gd 0 . s 7 Ce 
0.03 Smo . 0 1 ) a A 1 5 Oi 2 Sbtffci: LfcW 
fl>tt» JWJ 1 tmiUZ.\*Xfflty<f*— KSr 1 0 0{@ 

jKriEufc. -ro^^-r^— kst 1 3 oxzommTias 

[0 0 6 7] 

(3^0iJ4) 

*mm<rymt#4 k&h 5 t < l e d^s^ 

<75 1 offo5f-f V i~f (cfijffl Lfc„ »£#J 1 1 IPKK 40 

-frfcir 7 ^ y ^®K±(c, I6xi6©vhy y ^7 
ttKSBHS-tt-fc. WS.k?mtf<<it- Vbte&Wv^y 

■Brfc. i£ftS$f5 0 5«. ttftJfc— flta3K$-ex*>5„ 
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^T-^^-B^CEl^'li'SRAM (Random. 
Access, Memo r y) RXfR AM};iiEt§$*v5 

«fl*CS8Bt$-frTLED«5^jaiSrfflfiKUfc. LEDf 
S^^irai^-are^LED^^Bi: L-CBKrCSSr. 

[0 0 6 8] 

{fct LT-flSSt (Yo . 2 Gdo . 8 ) 3 Al 
5 O x 2 : Ce^$;fr58&W£fflW*fc£Wtt, 
Wli PWSfc LTSSM^-r K£ 1 0 0{BffM$-tf 

fit) (i (x = 0. 450, y = 0. 420) X'bVWfc 

Ktt, 1 (OSKtyw ^— K t Jttt LTiSK^ 5 

*b 4 0 < 3to U»» U #^m(c*5V ^Tttl^fe 
0>J 1 i: l3glic^nfcl!f«14Sr^ LTV>fc„ n co^SfeflajcD 
7* h/W$*s/-feV^*3t*, LEDf yT'XT^Bty 
4*— V<t>&%dt?>'<9 Yfr*. Ell (A) , 

(B) . (C) \Z^tl^tL^VX^^o 

[0 0 6 9] 

mum 6 <^3ty-r ki*, 7 * h/p 5 ^-t y^.^* 

fttU-I^Ya Al s O, 2 : CeT?*$4xS*3t 

flc*fflv^fc£Wf4» mmmitmm^i-xm^4^~ 

1 0 0 ^^^-tirfc «S0iJ 6 ro^jt^ ^- K 
^^Jl<0^^^pj--Ki:Jt|5EL.-C J ^^fe<i5 

0|J 1 1 R»i;iflHxfciH«l4SrS% LTV ^fc. r <Dm%M<D 
-7* V LEDfyTlOl^ 
4Jr— Y0>%8£)&s<9 012 (A) , 

(B) » (C) tc*LT^-5„ 

[0 0 7 0] 

itbLX-fflsKYz (Alo. »Ga 0 . s ) 

5 o, 2 : cex^&irizik%&*m\^izy&\±. mm. 

mit RHRK: U"C«3t^ KS: 1 0 Offl&f&Z it 

ftisfid^fc. Ld»u mitmias\,^xtem&mi t 

K«?^3t^i? h/u^r, «R#5Cia 13 (A) , 
(B) . (C) (^LTV^„ 
[00 7 1] 
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mmms) 

mtsm 8 nwtp* k«. 7* h iv $ 

{££ LT— f&StG d , (A 1 0 . 6 G a 0 . s ) 5 O 

is, nffiw 1 k mmiz isxmt?^ y* 1 o 0 mm 

fl\ £Mfrttlfe£*sv ^TH»J 1 £ mcffiftftjfH£l<li&' 

[0 0 7 2] 

<*BfcM9) 10 

TtftU-lWY, In 3 Oi 2 :Ce-?S^5A 
LTJS*^ K£ 1 0 om&f&Ztt*, mMM9(D 

[0 0 7 3] 

tftm-i. mmtX'M 1 2 Ons^V^JCS^jiS:** 

•tz>%MKi?kVT%im-rz>=.kt>X'ZZo 

&< ffljik L.X&m-tZM&iai!K**tfo 
[0 0 7 4] Wlc, «SISS^C^?t^V^— Ktt, ffift 

£-&Z>ZktfX-£Z> e 

[0 0 7 5]«i«3t^^-hU &*.fc<»ifc 40 
Jt^al— KK*JV^-CttSSI^3bSS«Wi (*-/»' KttW-*» 

r£«S-C^5o £<b(C, aaftStwtJfettLED^y^ 

feKmsixsftj: t> t>*&«iw 

CDft^^— (4, LED^-y7°tD^<>'K=¥-V7°J:!3 <b 50 
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- Kffllfc if {C5**UcSL34x-C L E D5=- y -?\z$8m Six 
Ife3ixfc3te&s, LED^-yT'ffllliCfSl^ofci: LTfcLE 

[0076] *B8W©5Bfe^*- Ktt, « 

LTKS Lfc»£+y8t "X hm)j<0%%^ sh- Ka>?> 

£-tir-5rtriS-e#.5„ LED^-y^gft:C0^3fetf 
Sr*3t#:lc «t <0 ftWcfZ ^k&X*£Z>tcit>£<9 

ft±±tt-rz>wty'(*--Yk-tzz.kfrx%z><, m 

14, LED^-y7 p lCJBfiJSSJxfc««ro»i:tt5 0 SffitC 
■fr* r £ dS-C^^S/j:^^^^— VSr £ 5 r £ «/<cv \ 

im 1 1 m in. 7m8m<nmt?<<i>r- Yvmstm 

[si 2] H2{±, im^<JM&>mt?4 a— yvmiz 
mmmxibz. 

[H3] IH 3 {4, ^W»^rc>3S*^>f*--K«>583fc^^ 

[04] 04 (A) J±, *R58Wfcttffl3*b57* h/u 
S ^-fe >^-^7t#:coPiJi|X^.^^ hyuw— f^J^L,, IH4 
(B) 14, *Biitffiffi^M7* 

[HI 5] 05(4, *S88W0SS*^^-K*fflV^L 
E D*^e»^SlllT'fe 5„ 

[El 6] 116 {4. E5t;ifflV^;h,5LED«^fiO:/ 

[[217] 1117(4, *S08WO5B3ty-<^-KS:m^fc9J 
©LE D^^SW^SanT'fo^o 

[138] HI 8 (A) (4, *8B^co*6feCTl ki*Mt<Dtt 
MZ7f: LtcHmF'l 1 omit? 4 Y k <OU& 2 5^2 
0mAii®rj3(45#^f^^U 138 (B) (4, * 

y-f ^— K£^aK6 0°C9 0%RHTT'2 OmAilffl; 

[139] [39(4. J?m&km<r>Wt?4-*r— KldSPx:RG 



Q3) 
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mi 0] 

m 1 0 (A) fi, (Y 0 . 6 G d 0 . 4 ) 3 A 1 5 O 

ilO (B) J*, itW»4 6 0nmffit5S 
H10 (C) tt, m&12<Offl£jr<<*--F<D9&tX'< 
[Hi 1] 

011 (A) It (Yo . 2 G d 0 . 8 ) 3 A 1 5 O 
Hill (B) itWiSft^4 5 0nm?rtt^ 

mn (o tt, ^sfe^j 5 <omt?<< wmjt^ 

[Hi 2] 

SI 2 (A) fi, Y 3 Ah Ox 2 :Ce^^tL5H 

HI 2 (B) tt, ie^ftfiiU 5 0 nmttf 5H 

HI 2 (C) tt, ^SS^J6^5fe^V^-K(D^^-< 
[Hi 3] 

113 (A) (1 Y 3 (A 1 o . 5 G a o . 5 ) s O 
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10 



20 



113 (B) |±, ±t e ^SS^4 5 0nni^«$ 
j7C0LED^^^^7tX-<^ h/^^T 0 
HI 3 (C) (4, ^£^7 0%3t^^-K^3t^ 

10 1, 7 0 1 
1 0 2, 2 0 2 
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2 0 1 
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2 04 
2 0 5 
5 0 1 
504 
505 

5 0 6 
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6 0 2 
6 0 3 

6 04 
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7 04 
7 0 5 
7.0 6 
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